Ergonomic Maternity Dress Design  by Shang, Yuting & Hu, Xiaoping
2351-9789 © 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of AHFE Conference
doi: 10.1016/j.promfg.2015.07.127 
 Procedia Manufacturing  3 ( 2015 )  187 – 191 
Available online at www.sciencedirect.com 
ScienceDirect
6th International Conference on Applied Human Factors and Ergonomics (AHFE 2015) and the 
Affiliated Conferences, AHFE 2015
Ergonomic maternity dress design
Yuting Shang*, Xiaoping Hu
South China University Of Technology, Guangzhou Higher Education Mega Center in Panyu, Guangzhou and 510006, China
Abstract
With the development of Chinese economy , the improvement  of female’s social status and the raising consumption level, people
become to raise higher demand from maternity dress in functionality and aesthetic character. This paper will describe the current 
situation of the development of maternity dress from the aspect of clothing style, fabric selection and structural design. the 
research below will not only enrich theoretical system but also promote subject cross.
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1. Preface
Pregnancy is a special and important stage in a woman’s life. women during pregnancy put forward higher 
demand on clothing in comfort level, security as well as aesthetic measure because of their strong secretion of 
hormone and special need for mentality, physiology and physical characteristic.
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2. Current situation of  the development of maternity dress
2.1. Structural design of maternity dress
The structural design of maternity dress should not only meet the need of personal physical changes, but also 
maintain the health of fetus. So suitable and reasonable structural design of maternity dress can help create a
comfortable environment for the breed of new-born life.
In early pregnancy, it’s hard to find out any physical characteristic changes from  pregnant women, most of them 
wear ordinary clothes with bare ergonomics design. Stretchable knitwear made up of cotton which look simple and 
elegant will be the first choice at this time. Relaxed design based on large silhouette will not only make the clothes 
easy to put on and take off, but also let a woman in early pregnancy look beautiful, charming, full of maternal glory. 
Gestational weeks from the 4th to the 12th is an important period for embryonic development. During the time, 
pregnant woman should be aware of radiation from phone, television and other home appliances, for 
electromagnetic radiation may do harm to a woman in sensitive period. For the sake of safety, wearing radiation-
proof bellyband or vest is supposed to be a good way of protection.
In the middle period of pregnancy, great changes happen in pregnant women’s bodies and  their physical 
characteristic, especially their increasing size of chest and abdomen. In consideration of low demand for body curve 
and sense of consistency, we suggest using H-like design in which both the top and the bottom of the dress are 
designed under the same width. On the other hand, A-like design with narrow top and wide bottom which raise the 
position of waist line can also be a popular choice among the public. When doing some cutting to the dress, we have 
raise the position of the waist and lower the sewing line of the chest, giving more space to the abdomen and making 
the dress of the front longer than that of the back.
In the late pregnancy, due to rapid growth of the embryo, pregnant women’s abdomen become bigger and heavier 
while their act turns slower. Dresses with  more wrinkle  in front of the chest and larger skirt is a good option for 
them to choose to wear until giving birth to a child. In addition, it will appear to be more romantic and charming if 
we add decorative boundary to exquisite wrinkle, mixing with flower and embroidery on the premise of wearing a 
suitable open collar or collarless dress. What’s more, wearing rompers is a well-advised choice too, which can not 
only lighten the binding force to the abdomen by sharing the weight using shoulders but also play a role in 
supporting the abdomen.The phenomenon of frequent urination may happens quite often during pregnancy because 
the bladder is pressed by the enlarged uterus. In order to be put on or taken off conveniently, the rompers can be 
designed into no-bag style, accompanied with adjustable belt which is able to adjust to the size of abdomen.
2.2. Choice of the style of maternity dress
As for pregnant women, body type changes a lot and the size of each part grows larger during the period of 
pregnancy. Moreover, the bulge of abdomen will cause the increase of waistline which nearly become to catch up 
with the chest. So, the structure of clothes have to make some alteration to meet the changes.
For the upper half of the dress, in case of not being so short when wearing, its length should be extended about 2 
to 5 cm serving as the front vertical volume which is used for covering the abdomen. On the other hand, Add some 
space to side section of the dress in order to avoid the shifting of the middle line or the convex at the front. The 
larger space you add, the fitter you feel. Zip fastener is designed on the side, which give convenience to the pregnant 
women and make them feel comfortable.
The design of the lower half of the dress emphasizes on the change of the front section, which require that more 
material should be distributed to the front section reasonably in order to make it bend forwards. At the same time, 
applying the concept of ease and comfort on the design. Enlarge the space of side section as much as possible to 
wrap up all the abdomen. As for the back, it is not necessary to change obviously. 
Because of the hyperplasia of mammary glands caused by hormonal stimulation, women’s breast become plump 
and full during pregnancy. light bra with  wide shoulder straps is a proper choice for easing the burden of neck and 
shoulder, which can not only support the breast with comfort but also keep the breast shape from sagging. Since 
there’s a relationship of continuity between pregnancy and lactation period, the bra for pregnant women  is supposed 
to design with enough tolerance for relaxation, so as not to reduce the secretion of milk or add any pressure to the 
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fetus. In addition to be more considerate, you can design the bra with a chest open function and  shoulder straps with 
adjustive button, which make it easy for feeding a baby only by pressing then undoing  the button. This kind of bra 
design respect economic applicable principles, which greatly extends the life of the underwear.
2.3. Requirement of the material of maternity dress
Maternity dress nowadays ask for high requirement on material in different aspects, such as comfort and 
functionality. Especially, material which is good to skin or good at preventing radiation will be the first choice of 
those mother-to-be.
Having the characteristic of strong endocrine, quick blood circulation and large amount of fat storage, pregnant 
women are easy to sweat and afraid of heat. So cotton is the most suitable material for the women to wear close to 
body. It is soft and feels comfortable, with the function of letting out heat and moisture easily. You may feel at ease 
when wearing  it even if having sensitive skin. Clothes made up of high elastic fabric can wrap up abdomen easily, 
with the excellent feature of sweat-absorbing, air permeability, being soft and easy to clean. Nowadays, more and 
more fashionable hot mom pursue high quality of life, paying attention to the clothing material and texture structure, 
dressing themselves  up neatly, orderly and elegantly, which all reveal their excitement of being a mother.
Linen clothing play a certain role in the regulation of venous system and central nervous system. The output of 
linen is not much in China, in order to make full use of raw materials and save the cost as possible, the factory began 
to develop blended products which mix flax with silk and adjust the internal structure to change dry touch into soft 
touch.
Maternity dress demand certain flexibility and ductility, which make fabric with better elasticity first option to 
choose. Moreover, we should prevent using the material which weigh heavy in square unit  from adding pressure to 
pregnant women and having negative effect on breathing and blood circulation. Cuff of the sleeve and Bottom of the 
trouser leg are supposed to design with enough space for relaxation, which can avoid pressing the vessels, and 
causing the consequence of varicose veins.
Nowadays, the Healthy and safety of maternity dress is a topic worth concerning. Choosing environment-friendly 
material and designing in green natural way are the measurement for the topic, which has become popular in the 
market recently. Environment-friendly materials refer to the natural fiber or fabric which have no additive and no 
pollution, such as organic cotton, soybean protein, silk and other materials. And materials mentioned above have the 
function of anti-inflammation, anti-bacteria and anti-ultraviolet radiation. Natural dye has good compatibility with 
ecological environment, plant degradation, and do little harm to human’s body because it can be degraded by plants. 
When purchasing, pay attention to the ratio of the ingredients on the label of the clothes, make sure it’s suitable to 
wear in case that chemical fiber may do harm to the fetus.
Choice of material of maternity dress vary from season to season. When in summer, maternity dress mainly use 
cotton and flax. For example, natural fiber, which consists of cotton(8.5%), flax(14%), silk(11%) and wool(15%), 
do well in moisture absorption which can be a very useful characteristic for summer. As for spring and winter, we 
use wool fabric as material for making loose and warm dress, which can not only help keeping our body temperature 
stable but also make contribution to heat conduction and light absorption.
Early Pregnancy is a important stage for fetus to develop their heart, lung and liver, which may be badly affected 
by radiation. So, researchers and specialists have been devoting themselves to the development and innovation of 
radiation-resistant fabric. Material of early radiation suit mainly base on blended metal fiber which take up the 
proportion of 30%. Later, silver fiber fabric come to appear, with the function  of anti-bacteria and skin-protection. 
The natural silk protein contains 18 kinds of amino acid which is helpful to health care by smoothing the skin, 
nourishing your body and heart and relaxing your stress for a better sleep. What is more, mixing silk with silver 
fiber according to a certain proportion, can produce a kind of new blended fabrics with soft touch and light texture, 
which is safe to dress on. Relevant departments should formulate a series of unified standard used as supervision on 
the selection of material and strict control of maternity dress processing, to ensure it is environmental safety in the 
market.
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3. Ergonomics and design of maternity dress
The formation of maternity dress is a creative process which follow several principles and ergonomics lies in the 
one of those. Women in pregnancy, clothes they wear and their living environment, are ones of  the core part which 
ergonomics are studying in. Ergonomics is a comprehensive subject involving many fields, using anthropometry, 
physiology, psychology and health as research method to study about the structure and function of human body and 
the psychological change after using, giving full consideration to the health and safety issues on user both in work 
and in family life.
Table 1. Key points of maternity dress design and ergonomics.
Key points of Maternity Dress Design Key Points of Ergonomics
Display
1. Appearance
2. Fashion Trend
3. Artistic Style
4. Beauty in Form
5. Decoration
6. Artistry
Practicability
1. Accord with Human Body
Size
2. Meet Psychological and
Physiological Indexes
3. Comfort
4. Hygiene and Health
5. Safety
6. Convenience
Research which has done analysis on shape variation of pregnant women finds that, it is the waist, middle-hip, 
chest and hip that change the most significantly in pregnant women’s body because of being influenced by their fetal 
size and own development during the period. From table 2-2, we can see that the maximum value of chest 
circumference  measurement is 116cm while the minimum value is 88cm.There is a range of difference up to 28cm 
and the maximum value is 1.35 times of the minimum, which prove the huge variation of the chest. With regard to 
waist circumference, the maximum value was 116cm while the minimum value is 73cm, the maximum value is 1.59 
times of the minimum, which confirm that great changes also come to the waist after being pregnant. As to the mid-
hip circumference, it is indicated that the maximum value of the measurement is 128cm while minimum value is 
86cm, which makes the difference up to 42cm.And we can figure out that the maximum value of the middle-hip is 
as high as 1.5 times of the minimum, which make it just after the waist circumference. Data in last line shows the 
maximum value of hip circumference measurement is 119cm while the minimum value is 89cm,giving the 
difference of 30cm and the multiple of 1.34 times.
Table 2. Minimum, maximum, and average measurements of pregnant women’s bodies.
Minimum Maximum                 Average
Average Chest Circumference 88CM 116CM                     95.12CM
Waist Circumference 73CM 116CM                     90.78CM
Mid-hip Circumference
Hip Circumference
86CM
89CM
128CM                     103.56CM
119CM                     102.1CM
Most pregnant women’s chest circumference lie in the section from 90cm to 96cm, which accounts for 35% of 
all. The frequency begin to decrease gradually from this section. As for the waist circumference ,It’s the 89-93cm 
section which take up the proportion of  22% that owns the largest distribution. In addition, the distribution of mid-
hip circumference mostly lie in the 101-105cm section which has the proportion of 20%, while the distribution of 
hip circumference mostly go to the 101-105cm section which has the proportion of 18%. Size distribution of the 4 
main parts of the body during pregnancy is more scattered than that as usual. According to the table above, the 
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average size of chest circumference, waist circumference, mid-hip circumference and hip circumference are 
95.15cm, 90.78cm, 104.56cm and 102.3cm individually, which correspond to the high frequency range of each part 
and the main dimensions mean match. Moreover, to have a wider look on the data, Chest circumference between 
85cm and 100cm account for 75% of total sample, while waist circumference between 77cm and 96cm account for 
78% of total sample. Mid-hip circumference between 92cm and 113cm account for 78% of the total while hip 
circumference in 93-108cm section account for the overall proportion of 70%. [3] This data provide reliable basis 
for the size design of maternity dress and reference to the accuracy of production and processing . 
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